We describe the first determination of thermal properties and size of the 
81
(2010) showed that thermal conductivity is significantly higher for iron me- 
88
The asteroid (16) Psyche is the largest known M-type asteroid, with an
89
IRAS diameter of 253 ± 4 km (Tedesco et al. 2002) . Nevertheless, many size eter expected for the metallic core of a differentiated asteroid (Rivkin et al. 103 2000), questioning a purely metallic nature for this asteroid. All those size 104 measurements led to significant differences between the average bulk den-105 sity estimations reported in the literature. They range from 1.8 ± 0.6 g.cm nights (see Table 1 ). We adopted the typical observing sequence of MIDI, 155 which is extensively described by Leinert et al. (2004) . analysis of dispersed fringes to estimate the complex visibility of the source.
178
The method and the different processing steps are described in Jaffe (2004) .
179
The calibration of the fluxes and visibilities was performed using the closest 180 calibrator observation in time. Calibrated fluxes of (16) at the limb of objects having a smooth surface (see e.g., Jakosky et al. 1990 ).
239
However, we expect it to be a second-order effect since the limb normally con-
240
tributes much less to the thermal emission than the nadir, especially if the 241 object was observed under a low solar phase angle like for our observations 242 of (16) Psyche. We also assumed ǫ achromatic and equal to 0.9, which is a 243 typical value for silicate powders and is commonly assumed for the surface of , where ∨ is the volume of the mesh. 
where λ 0 and β 0 are the ecliptic longitude and latitude of the spin axis di- is within the error bars of our MIDI measurements. Therefore, the assump-292 tion of thermal homogeneity (thermal inertia, surface roughness) over the 293 asteroid surface should not be affected by this bright spot.
294
Using both shape models, the TPM was run for each roughness model,
295
and thermal inertia values of 5, 10, 25, 50, 75, 100, 125, 150, 175, 200, 300, 296 400, 500, 750 and 1000 J m −2 s −0.5 K −1 . The roughness models we used In the next section we describe and discuss the results obtained from the 304 application of the TPM to the observed visibilities and fluxes of (16) Psyche.
Results

306
Fig. 3 shows our reduced χ 2 estimator as a function of Γ for the four dif-307 ferent roughness models, in the case of the two pole solutions described above. We note that a surface with a low or no macroscopic roughness and a Pravec et al. (2012) . In parallel, we also forced the 330 volume equivalent diameter of the mesh to its nominal value (211 km for the 331 solution 1) in order to assess its effect on our thermal inertia determination.
332
We thus fixed the mesh scale factor to 1, and recalculated a χ 2 value for 
488
In general, existing measurements shows a decrease in the thermal inertia confirm the previous radar studies on this object (e.g., Shepard et al. 2010) . (16) Psyche along with the projected baseline orientation at the time of the VLTI observations, on the plane of the sky; the North (N) and East (E) directions are indicated. We used the convex mesh and the two existing pole solutions derived by Kaasalainen et al. (2002) and detailed in Section 3. For each epoch, we indicated the corresponding label (1 to 5), as defined in Table 1 . (7) (2) Figure 5 : Compilation of the existing thermal inertia measurements of main-belt asteroids larger than 100 km in diameter. We included our new measurement for (16) Psyche. We indicated the taxonomic type (C-complex, S-complex and V-type) of each asteroid following Bus and Binzel (2002); DeMeo et al. (2009) . We separated the X-complex into M-type and P-type asteroids, following the Tholen classification, to emphasize the higher thermal inertia of M-type asteroids. We also mention the corresponding references for each measurement: (1) Mueller and Lagerros (1998) , (2) Table 2 : Results of the determination of physical properties of the asteroid (16) Psyche, using the TPM. Γ is the thermal inertia, D ∨ is the spherical volume equivalent diameter, and p V is the geometric visible albedo. The errors represent an estimation of the dominant contribution of the model systematics, as explained in Section 4.
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